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Some methods to evaluate complicated Feynman integrals
A.V. Kotikova
a BLThPh, Joint Institute for Nuclear Physics, 141980 Dubna, Russia
I discuss a progress in calculations of Feynman integrals based on the Gegenbauer Polynomial Technique and
the Differential Equation Method.
1. Introduction
Last years there was an essential progress in
calculations of Feynman integrals. It seems that
most important results have been obtained for
two-loop four-point massless Feynman diagrams:
in on-shall case (see [1,2]) and for a class of off-
shall legs (see [3]). A review of the results can be
found in [4]. Moreover, very recently results for a
class of these diagrams have been obtained [5] in
the case when some propagators have a nonzero
mass.
In the letter, I review very shortly results ob-
tained with help of two methods for calcula-
tions of Feynman diagrams (for details, see [6]):
the Gegenbauer Polynomial Technique [7] (see
also [8,9]) and the Differential Equation Method
(DEM) [10]. The additional information about a
modern progress in calculations of Feynman in-
tegrals can be found, for example, also in recent
articles [11].
2. Applications of the Gegenbauer Polyno-
mial Technique
The Gegenbauer Polynomial Technique has
been used for evaluation of very complicated
Feynman diagrams (see also [9]) which contribute
mostly in calculations based on various type of
1/N expansions:
• In the calculation (in [12]) of the next-to-
leading (NLO) corrections to the value of
dynamical mass generation (see [13]) in the
framework of three-dimensional Quantum
Electrodynamics.
• In the evaluation (in [14]) of the correct
value of of the leading order contribution
to the β-function of the θ-term in Chern-
Simons theory. The β-function is zero in
the framework of usual perturbation theory
but it takes nonzero values in 1/N expan-
sion (see [15]).
• In the evaluation (in [16]) of NLO correc-
tions to the value of gluon Regge trajec-
tory (see discussions in [16] and references
therein).
• In the calculation (in [17]) of the next-
to-leading corrections to the BFKL in-
tercept of spin-dependent part of high-
energy asymptotics of hadron-hadron cross-
sections.
• In the calculation (in [17,18]) of the next-to-
leading corrections to the BFKL equation
at arbitrary conformal spin.
• In the evaluation (in [19]) of the most
complicated parts of O(1/N3) contributions
to critical exponents of φ4-theory, for any
spacetime dimensionality D.
3. The recent progress in calculation of
Feynman integrals by the DEM.
• The articles [20] and [21]:
a) The set of two-point two-loop Feyn-
man diagrams with one- and two-mass
thresholds has been evaluated by DEM (see
Fig.1). The results are presented in Ref
[20,21] and in the review [6]. Some of
them have been known before (see [20]).
The check of the results has been done by
Veretin programs (see discussions in [20]
and references therein).
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Figure 1. Two-loop self-energy diagrams. Solid
lines denote propagators with the massm; dashed
lines denote massless propagators.
b) The set of three-point two-loop Feynman
integrals with one- and two-mass thresh-
olds has been evaluated (the results of some
of them has been known before (see [20]))
by a combination of DEM and Veretin
programs for calculation of first terms in
small-moment expansion of Feynman dia-
grams (see discussions in [20] and references
therein).
• The article [22]: The full set of two-point
two-loop on-shell master diagrams has been
evaluated by DEM. The check of the re-
sults has been done by Kalmykov programs
(see discussions in [22,23] and references
therein).
• The article [2]: The set of three-point and
four-point two-loop massless Feynman dia-
grams has been evaluated.
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